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Bending Stress 


STRESS DISTRIBUTION 


When a structural beam is subjected to a pure bending moment M b such as that 
shown in Fig. 3.1, the longitudinal fibers in the upper portion of the beam become 
extended, producing a convex surface. At the same time, the fibers in the lower 
part are compressed so that the lower surface adopts the concave shape. This 
action results in the development of the tensile and compressive stresses indicated 
in Fig. 3.1 as varying linearly across the beam cross section. The maximum value 
of the stress is denoted here by S h . The stress at any other point of the cross 
section must be lower than 5 b . When all the elementary forces parallel to the 
length of the beam are multiplied by their respective distances from the neutral 
axis, the summation forms a quantity called the moment of internal resistance. 
This quantity must be equal and opposite to the applied bending moment M b if no 
other effects are present. 

The analysis of bending results in one of the most frequent calculations made 
by engineers at work. Stress distribution for a straight member with a longitudinal 
plane of symmetry can be defined with the aid of a simple flexure formula given 
previously by Eq. (2.5). The most important stress is in the extreme outer fiber, 
which can be estimated as follows: 
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